INTRODUCTION
Plate tectonics predicts that the lithosphere of Earth is divided into rigid plates which move relative to each other. In this model, deformation is concentrated along the relatively narrow boundaries of these plates. The actual deformation process is complicated both spatidly, as evidenced by broad zones of deformation, and temporally, as indicated by the earthquake cycle. The spatial variability of deformation along the boundary between the North American and Pacific plates in southern California is the topic of this paper. The San Andreas fault (SAF) system is the primary boundary, but other faults also contribute to motion across the plate boundary. In addition to shearing, there is both geologic and seismic evidence of compressional features, such as the east-west trending Transverse Ranges. The distribution of seismicity provides some evidence of where and how significant deformation is occurring on this plate boundary, but seismicity alone cannot determine the distribution of deformation in California. Deformation across the plate boundary can also be measured with geodetic techniques.
Over the long term, geodetic measurements of deformation across the plate boundary must equal global plate model Barbara Channel [Larsen, 1991] , comparison of GPS and historic triangulation in the Borderlands [Webb, 1991] , and deformation studies in the Ventura [Donnellan, 1991] and Santa Maria Basins [Feigl et al., 1990] . Second, this network was occupied for GPS-derived velocities [Murray, 1991] .
Preliminary crustal deformation rates in the Borderlands
inferred from GPS data collected between mid-1986 and early 1989 were presented by Larson [1990] . This paper extends that analysis of data to mid-1991. The GPS data from the Borderlands thus span nearly 5 years. Figure 1 shows the geodetic network which is described in this paper. In each of the experiments described in paper 1, the GPS satellites were tracked with a TL4100 receiver. In the years following the March 1989 experiment, there were several changes in the use of GPS for measurements of crustal deformation. Since these changes may impact the interstation vector precision and/or accuracy, they need to be addressed before discussing deformation rates. The changes are of three types: additional satellite coverage, selective availability (SA), and changes in GPS receivers.
For the years between 1986 and 1989, the GPS constellation consisted of seven "block I" satellites. From that time, The final change in operating procedure is the introduction of new GPS receivers. In paper 1 it was suggested that using nearly identical equipment in GPS geodetic experiments was very likely responsible for the highly precise and accurate results. Changes in equipment may introduce systematic errors which were not seen in previous estimates of accuracy. The final two GPS experiments in this study (F91 and ,191 from Table 2) 
ESTIMATION OF STATION VELOCITIES
GPS data collected at the stations described in Table 2 (and Table 2 
RESULTS

Northern Borderlands
The geologic evidence on the nature of offshore deformation is clearest in the Santa Barbara Channel, which is thought to be an area of north-south convergence. This interpretation is supported by geologic rates of crustal shortening just north of the channel which range from 9 to 24 mm/yr. These rates are based on restored regional and local balanced cross sections [Narnson, 1987 An alternative explanation for the difference in velocities at Center and Devil's Peak is monument instability. During reconnaissance for the June 1991 measurements, the field crew discovered that the Center monument was loose, and it was subsequently recemented. Even so, the field crew estimated that only 11-4 mm motion was possible.
Southern Borderlands
The primary character of the southern Borderlands is a series of ridges, banks, and troughs, which trend northwesterly, parallel to the coastline and the Pacific-North American plate boundary. The region between the coastline and San • 
